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(54) EXPANDER FOR EXPANDING SHAPED-TUBE DEVICES 
(57) Abstract: 

FIELD: expanding shaped tubes devices such as shut-off gates, stem suspension devices, filters 
mounted In well. SUBSTANCE: expander comprises body 1 with central duct 4 having union 5 in its 
lower portion. Three rolling members are mounted with supporting units 8, 9 in recesses 6, 7 of 
body wall 1. Supporting units 8 of two rolling members are mounted in the above mentioned recesses 
stationary; supporting unit 9 of rolling member 12 Is mounted with possibility of radial extension 
out of recess 7. Movable supporting unit Is in the form of two eccentric one relative to another 
cylinders 13, 14. Cylinder 13 with larger diameter is sealed relative to body wall, while cylinder 
14 with less diameter protrudes to central duct 4 of body 1 and has passages connecting central 
duct 4 with hydraulic chamber 18, defined by walls of recess 7 and end surfaces of cylinders 13, 14 
of movable supporting unit 9. EFFECT: enhanced quality and reliability of mounting shaped-tube 
devices, enhanced serviceability of expander, broadened range of working diameter. 2 ci. 4 dwg 
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(54) BAJlbUOBKA AJIfl PA3BAJ1 bLJOBblBAHMH YCTPOWCTB M3 nPOOWJlbHblX TPYB 
(57) Abstract 

Hcnoji b30 Baime : jyrH pan n ajr i j ;o in a nairan ycrpoMCTB H3 npo<t>wjibHbix Tpy6 (nepeKpbiBaTejiert. noflBecoK 
xboctobmkob. $ujibTpoB M T A-). ycTaHaanMBaeMbix b cKBareimc. CymKOCTb n3o6pereintR: BanujpBKa 
coAep«MT Kopnyc (K) 1 c ueHTpanbHbiM KaHanoM 4, b mtttHew uacTW KOToporo ycraHOBJieH urryuep 5. B 
CTeHKe K BbmojmeHbi yrjiytineHMH 6 h 7, b Koropbtx c novfonn>io onop 8 w 9 ycraiioBneiibi TpH Baribuyionqjoc 
aneMeirra (B3). ripw^iew onopbi 8 jjeyx B3 ycranoaneHbi b yrjry6jiemt«x 6 K iienoflBioKHo, a onopa 9 B3 12 - c 
B03MO»nocrfaio pa^najii>HOPO BbmoiuKCHMf? to yr\ny6neHMH 7. rioAoraiHciH onopa oboionaieiia b BH^e floyx 
3Kci;eirrpn^Hbix oTHocirrenbHO ppyr Apyra upurvatppoB (LP 13 m 14. npiwexi IX 13 c 6ant>imaA ^MaMerpoM 
yimoTHeH oTHOCMTenbHO creiiKii Kopiiyca l, a U 14 c MciibinnM jjnaMcrpoM BbicTynaer b ueiiTpanbiibiit 
Kaiian 4 K m hmcct RaHanbi, coo6maK>njjie ueHTpauibiibni Kan an 4 c rw^paRniroecKOM KaMepou 18. 
o6pa30BaHHoA ere HxaMM yiviy6jieHWH 7 w ropue»biMH noBepxHOCTHMii U 13 m 14 no^BHTKHoft onopbi 9. TaKoe 
KOHCTpyKTHBiioe Bbmonnemte BajrbnpBKH o6ecne*raBaeT nejib - noBbiraeime KauecTBa w HaflejKHocrH 
ycraHOBKM yerpoitcTB M3 npo4>nnbHbix Tpy6, a TaK^c noBbnneHne pa6oTocnoco6HOCTH caMoft BajibnpBKM m 
B03M07KH0CTb pacmHperotn ;jiiana3oiia pa6ouerx> flwaMerpa. 1 3. n. §-nbi. 4 vm. 
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Description lOnncanac H3o6pcrcaH5i|: 



M3o6pcreHMe OTiiocMTcn k o6nacrw 6ypejniB a KamiTa/ibHoro peuoirra ne<J>T*nibix m ra30Bbix CKBawnn u 
npe^HaaHaMeHo. o MacTHOcrei, paoBanbuoBbtnaHWH ycTpowcrB wo rrpo4)iinbHL»ix TpyC, ycTaHaammaeMbix 
D CKBaHtvnie npH iraojimniii 30H ocjiOTKHeinoi. B03FiHKajonnoc n npoi;ecce oypeHiin cKnamnH m npii 
BoccTaHoaneumi repMeTMwiiocTH o6caAHbLX ko/ioiui. 

W3DecTua uajibuooKa jyin pa3BanbUpBbU3auiiH ycTpowcTB 113 npo^nnLHbix Tpy6. co^ep^aruan Kopnyc, 
npMcnoco6neHHbiM coeAWneiuiH c kojiohhow 6ypwjibHbix Tpy6, c i^CHTpanbHWM KanaraoM n 

yrjiy€jrcHHHMH d creime, d KOTopbtx ycTanoaneHbi c noMOTHbio onop Tpw Banbi^yTOin^x sneweifTa. 

HeAOCTaTKOM 3topo ycrpowcTBa hbjihctch to. hto Bcuibuyiomiic ajicMeirru npu pa3BanbupBbLBauHu Tpy6bi 
noA ReticrnvLv* ynpyroro aneMeHTa nocroHKHo Haxo/^HTCP b oahom nanomeHMn. I"lo3TOMy npu 
Heo6xo^HMOCTM CHM3WTt> pa^wajibHbic Harpy3KH iia npo^wnbHbtw nepeKpbroaTCJib npu ero ycTaixoBFe d 
CKoaiKHiie, iianpHwep, npu pewoirre noepemAeHMM o6ca^iioft KonoHHbi d bujxc. ine/ieBOH nep^painm, ^aHHan 
HajihupoKa HeiipHMeHMMa. nocKonbKy H3-3a hcbosmowhocth chiokchhh pa^uajibHOM Harpy3KH Ha ooca^Hyio 
KOJiomiy riponcxo^MT ee AanbHewmee psopymeiaie. 

3a^a^eM w3o6peTei«tn HBaHcrcw noBbnuenwc KaMCcroa » na^eMiiocTH ycraHODKH ycrpowCTBa 10 
npo<j>HjibHbix Tpy6, ycran aamiBaeMbLX b CKBawnne npw m30jihhwm 30H ocjioJKHeHwfi. B03HMKaiom>oc a 
npouecce 6ypeiiuH ckbsukmh, h npu BOOcraHooneHiiM repM eriraHocrn o6ca/nibix kojiohh, a xaKxce noBtnuenne 
Ha^exnocra h pa6orocnoco6HocTM BanbuoBKW w o6crjieuenHC bo3MO>rhocth paciinipeHMH Ananaooiia 
paooMcro AwaMcrrpa 6c3 it3mchchmh ^waMCTpa Kopnyca ^ainioro Twnopa3Mepa cawoft BanbuoBKH. 

TexmroecKHM pe3yjibTaT ^ocrHraeTCH tcm, mto b naribupBKe }\jih paoBanbiipBbtBaHHH ycrpowcTB 113 
npo$H7ibitbix Tpy6. coAeprcameM Kopnyc, npHcnocotf/ieinibrw ^in coeAwneHiiH c KOJiomioft 6ypnriHHbix Tpy6. c 
uenTpanBHbTM KaHanow w yrny6neHHHMH b creHKe. b Koropbix ycraiioarieHbi c noMocqbio onop xpw 
Bajibuyionnix 3jj eMCHTa, onopa ojnioro Banbqyion;ero 3/ieMenxa ycranoBjieHa b yrjiyojieHMH Kopnyca c 
B03M0HtHOCTbio paAwanbnono BbtflBttTKei tun H3 Hero. PaAwaubHO noflBHJKnaH onopa DUABHJRHoro 
Bajibnyiomero oneMCHTa mojkct 6btTb Bbmonnena b ew^e AByx ^naMerpanbHO pa3H0BeraiKMX ujunm^poB, 
SKCueHrpiniHbix oTHoewTenbno Apyr ^pyra. npHMew uyuimmp onopbi c 6ojibmHM fluaMexpoM ynnonieii 
oTHOCMTcn bH o Kopnyca h o6pa3ycr co crenKaMn yrnyojienMn rHflpaana^iecKyio Kawepy, coo6n^eHHyio c ero 
ueHTpanbHbDvC KananoM. 

Ha 4»mt. I npeAcxaaneH o6odim emj\ oanbqpDKn; na $v[r. 2 pa3pe3 A-A iia <J>mt. 1; Ha $ht\ 3 pa3pe3 B-B Ha 
<J>hi\ 1; Ha 4>nr. 4 o6ca^HaH kojiohh a c ycxaHObvieHHbiM npo<l>nnt>Hbn* ncpeKpbiBaxejieM c noMomuo 
ormcbiBaeMOM BajibHpBKii. 

BanbnjOBxa p a3Baji bup Bbi vatmn ycTpowcTB H3 npo^MJibHbix Tpy6 coAepHarr Kopnyc I c pe3b6ou 2 pjisi 
npMcoeAMHeHMH ce k Konoinie 6ypwibio>ix xpy6 3 w uenTpajibm>iM Kanannw 4, b HVDKHeH uacro KOTOpoiX) 
ycxaHOB/ieH nrcyuep 5. B creuxe Kopnyca 1 Bbmojmenh>i yrviy6jieHJtB 6h7,d Rcyropuix c noMomuo onop 8 m 9 
ycraHOBJicnbi Banbuyiompe aneMeuTbi 10, U, 12, npnueM onopbi 8 RByx BajjbuyioEUHX ancMeHTOB 10 n 11 
ycTaHOBncHbi b yrjiyujieHMHX 6 HenoABHmHO. a onopa 9 Banbuywincro aneMeHxa 12 c B03M07Ruocrbio 
paflwajibHoro BbmBujseHiiH H3 yrjiy6nerain 7. noAamKHan onopa 9 Banbuyiomero aneweHTa 12 BwnojmeHa b 
BWAe AByx 3Kcn€HTpHMHbix OTHOCMTtyibHoix> Apyr npyra uyinMHnpoB 13 h 14, kmcioieqwx pa3Hbie A MaMeT P bl - 
ITpiraeM uj uiitHA P 13 c oojrbnmM A KaMeT P° M ynnorneH othoch TenbHO CTeracH Kopnyca 1 c noMonxwo 
ynnoTHeroin 15. a uwjtmhaP 14 c MeHbnniM A MaMeT P° M Bbierynaer b ueHTpajibHbOA Kaiian 4 Kopnyca 1 vcpeo 
OTBepcTMc 16, BbniojnieHHoe b ctchkc, m MMeer Kawanbi 17, coo6o;aiouDie n,eHTpanbHbrii KaHaji 4 Kopnyca 1 c 
ruApannMMecKOM Kaxiepou 18, o6pa30BaHHOM cTeiinaMM otbcdctwh 16. yr/iyoVieHiiH 7 b KOpnycc 1 m 
TopucBbUvfM nooepxHOCTHMM ujuiHHApoB 13 h 14 noABMJKHOM onopbi 9. 

PaoVrra BanbnoBKH noHCHHercn iia npwMepc BoccranoEuicioiH repMCTMMHocxw o6caAHOH Konoinn>i npu 
o6paoooaHMM □ new Tpeu^wnbi. 

B 3one 19 napymcHnn repMCTMMHOcxit oocaAJioK Konoinrw 20 npeAoapnxcjibno ycTanaBmraaiox 
nepettpbtBaTCRb 21 W3 upo^njibiibix npy6. ny-rew pacumpenun ero MaariaiwcM »makocth. 3axeM ua Konoinie 
6ypiuibHbix xpy6 3 Biiyrpb nepcKpbiBaTeJin onycKaioT Ba/ibi;oBKy m BpamemieM, c noAaueii bhm3 kojiohh bi 
eypw/iwiwx Tpy6 3. HawitajOT pa3BaJibnpBL»iBaTb npo^wjiuibic Tpy6u nepeKpbiBarejLH 21 c oAHOBpeMeimow 
npoMbiBKOw ^KM/iKOCTbio. 3aKaHiiBacM0M b Tpy6bi noA A ajQneinieM - n P M 3T0M, n ueHTpajibHOM Kanajic 4 
Kopnyca I, 6naix>AapH Hanwurao urryuepa 5, j\aB)ieime jkmakoctm B03pa<rraeT m. uo3Ac£krrByn Mcpc3 
OTBepcxwe 16 b cremte Kopnyca 1 u Kaitajiw 17 b uwnMHAPC 14 iioawokiiom onopbi 9 iia Top^eBblc noBcpxnocrw 
i^trnniApon 13 h 14, nwAnwraer riajibuyrornKM ajieMeirr 12 W3 yr/iy6neimn 7 Kopnyca ao ynopa b crenKy 
nepeupbiBaTcmi 21. O^HuupcMcinio iicBt4ABii«Hbie Bajibuyiomiic 3;ieMeiiTbi 10 m 11 Tanae ynupaioTcn b 
crcHKy iiepeKpbiBaTCJin. Uanec, oajibuyromMe ajieMeHTbi noA A eMCTBM€M C03AaHH0H paAMajibHofl Hai^py3KM. 
rrpoKaTbiBa^iCb no oiiyTpemieii nouepxnocrrM npo^nnbiu^ix xpy6, paoBanbuoBbiBaioT hx m ruiOTHo 
npiiKaxbiBaJox k irrcimc oOcaAHow KO/ioinibi 20. Ilpw noAXOAe R 3onc 19 HapyniCHitH repMeTHMHocTW oGcaAHo* 
Kojioiuibi 20 }\iuv\Qiwc npoMbiBOMHOM ?KWAKocTii cifMMajoT a« MMiiMManwioro, npw kotodom hc npowcxoAWx 



BUABUJKemm pa^u amjio-noAHMTKHoro oajibqyiomero ane^ieRra 12 W3 Kopnyca 1, m pa3BanbU0Bfc>iBanne 
rrpo<t>nnt»iLbLx Tpy6 ocpyr j\o o6pa30Baiaui mmhmmeui i^i iopo ^waMexpa f\eynn cMemjo>rwm lieobiABiUKHbiMH 
Baribuyionj?iMw aneweirraMM 10 m 11 u BbiABwraioii^iMCH 3JieMeuT0M 12, Bor^a on naxoAMTCH e hcxojhiom. ne 
BUABMHyTOM no/iomemai. FIpn dtom pe3i*6oowe coenjaieinra nfxxjutn bubtx Tpy6 ncpcKpfei earenn 21 Tax we 
pactnMpHK)TC« AO BHyTpcHHej^o uuaMerpa irpo^wjibHWX Tpy6. o6pa3yeMoro npw nx pa3BanbH0DWoamai b 
30i ic iiapytueimfl, mto cimmaer no MMHMMa/ibHOH BejiwMiaifei naaneiate Ha creiiKy o6ca^HOM RfuioiiHM 20 b 
30H€ 19 HapymeHM^i ce repMeTMMHOCTM. 

riocne npoxo Hineiain 3om>i 19 napymemw repMenwHOCTH. rne onacnocTb pa3pymeHun o6ca^H0H Kojioimbi 
OTcyTCTeycT, BHOBt> rioflHMMaioT naBnemie npoMbiBOWoii >rkakocth m p a3 uaji wj,o Bbi Ba> ai c ncpcKpbioaTCJiH 
Bcjxyr no tcxhojiophm, ormcanHOM Bbnue. 

no OKOHMaHitw paaaajibuoBbiBaHMH KonoHHy 6ypmibHt*x rpy6 3 c BajibupsRou no^nnMaioT uo cRDaHHUbi. 



Claims l<t>opMyna H3o6pcreiiiiH|: 



1. BaniaUOBKa pjw pa3Bajiijjpn!>ina}nm ycTpoflcTU n3 npo4)HJLbiUbtjc Tpy6. ci>Acpifiama>i ROpuyc. 
irpnci i oco 6ji ei qua ft pfist coeflKHeiivifl c KonoHHofl 6ypunbHbuc Tpy6, c ucHTpanbbKbiM KaHanoM m 
ymy6jieHMHMM □ ctchkc b KOTopbix ycranoaneuu c noMombio onop TpM Damj^ywiujix aneMenTa, 
<yrn iv4 ajo mancH tcm, uto onop a onHoro Ba/ibutywincpo ancMeirra ycTaiioonena b yr/iydaeimu Kopnyca c 

B03M0»H0CTbJO paAMa/IhHOPO Bbl^BlT«tCintR 113 HCPO. 

2. Bajibi;oBKa no n. 1, oTjumaiomajicH tcm, uto pajjM annuo no^BiL»uap on op a BbmBMWHoro BajibiQnomero 
aneMeirra BbmojiHaia b bhrc AByx flttawerpanbHo pa3H0BejiwKHX huhmhotob, aKCixcHTpiraHbix oTHOCHTCJibKO 
/jpyr npyra, npiraeM qHjimmp onopbi c 6ojTbumM ^waMcrpoM ynnoTHeH ornocurcnbHo Kopnyca m o6pa3yeT co 
creHKaMM yr/iydneroiH b KOpnyce nmpaamrqecKyio Kawepy, coo6meiniyio c ero ucirrpanbHbtM KaHanoM. 



Drawlng(s) IMcpTcacHl: 
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(54) EXPANDER FOR EXPANDING SHAPED-PIPE DEVICES 
(57) Abstract: 

Use: The expander is intended for expanding shaped-pipe devices (blocking devices, 
liner hangers, filters, etc.) which are mounted in wells. Substance of invention: The 
expander has housing 1 which is provided with central channel 4, installed in the bottom 
portion of which is a union 5. Recesses 6 and 7 provided in the walls of the housing 
accommodate three expansion tools mounted on supports 8 and 9. The supports 8 
mounting two of the expansion tools are rigidly fixed in the housing recesses 6, and the 
support 9 mounting the expansion tool 12 can be radially moved out of the recess 7. The 
movable support consists of two cylinders 13 and 14 eccentrically positioned in relation 
to each other. The larger-diameter cylinder 13 is sealed relative to the wall of the 
housing 1, and the smaller-diameter cylinder 14 extends into the central channel 4 and 
has channels communicating the central channel 4 with hydraulic chamber 18 which is 
formed by the walls of the recess 7 and the end faces of the cylinders 13 and 14 actuating 
the movable support 9. Such a design of the expander ensures the achievement of the 
desired goals — the improvement in the quality and the reliability of mounting shaped- 
pipe devices, as well as the enhancement of the expander performance and the possibility 
to broaden the operating diameter range. 2 cl, 4 dwgs 



Description: 

The present invention relates to the drilling and the overhauling of oil and gas wells; in 
particular, it is intended for expanding shaped-pipe devices mounted in wells to insulate 
troublesome zones which occur while drilling the wells and to restore the tightness of 
casing strings. 

An expander for expanding shaped-pipe devices is known, which incorporates a housing 
adapted for connection to a drill string and provided with a central channel and the walls 
of which have recesses that accommodate three expansion tools mounted on supports. 

The drawback to this device is that while expanding a pipe the expansion tools are held in 
the same position by elastic forces. Therefore, this device cannot be used when it is 
necessary to reduce radial loads acting on a shaped-pipe blocking device while it is 
mounted in the well, for instance, to repair damage such as a slit perforation in the casing 
string since the casing string continues to break down because of the impossibility of 
reducing the radial load thereon. 

The object of the present invention is to improve the quality and the reliability of 
mounting a shaped-pipe device in a well to insulate the troublesome zones occurring 
while drilling a well, as well as to enhance the expander reliability and performance and 
make it possible to broaden the operating diameter range without changing the diameter 
of the housing of the expander of a given size. 

This is achieved as follows: In the proposed shaped pipe expander, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools mounted on 
supports, the support mounting one of the expansion tools can be radially moved out of 
the corresponding recess. The radially movable support mounting the move-out 
expansion tool may consist of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other. The larger-diameter cylinder is sealed 
relative to the housing, and a hydraulic chamber communicating with the central channel 
of the housing is formed by this cylinder and the walls of the above recess. 

Fig. 1 is a general view of the expander, Fig. 2 is the section A-A in Fig. 1, Fig. 3 is the 
section B-B in Fig. 1, Fig. 4 shows a casing string with a shaped-pipe blocking device 
mounted with the use of the proposed expander. 

The expander for expanding shaped-pipe devices has a housing 1 which is provided with 
thread 2 for connecting it to drill string 3 and has a central channel 4, installed in the 
bottom portion of which is a union 5. Recesses 6 and 7 provided in the walls of the 
housing 1 accommodate expansion tools 10, 1 1 and 12 mounted on supports 8 and 9. The 
supports 8 mounting the two expansion tools 10 and 1 1 are rigidly fixed in the recesses 6, 
and the support 9 mounting the expansion tool 12 can be radially moved out of the 
recess 7. The movable support 9 mounting the expansion tool 1 2 consists of two 
cylinders 13 and 14 having different diameters. The larger-diameter cylinder 13 is sealed 



relative lo (he wall of the housing 1 using seal 15, and the smaller-diameter cylinder 14 
extends into the central channel 4 of the housing through opening 16 provided in the wall 
and has channels 17 communicating the central channel 4 of the housing 1 with hydraulic 
chamber 18 which is formed by the walls of the opening 16, the walls of the recess 7 in 
the housing 1 and the end faces of the cylinders 13 and 14 actuating the movable support 
9. 

The operation of the proposed device will be illustrated below by the example of the 
restoration of tightness of a cracked casing string. 

First, the shaped-pipe blocking device 21 is mounted in the nontight zone 19 of the casing 
string 20 by expanding this device by means of hydraulic pressure. Following this, the 
proposed expander is connected to the drill string 3 and lowered into the blocking device 
by lowering the drill string 3. When the expander is positioned inside the blocking 
device 21 the expansion of the shaped pipes, from which this device is assembled, is 
commenced and at the same time washing fluid is pumped into the pipes. Due to the 
provision of the union 5 the fluid pressure in the central channel 4 of the housing 1 rises 
and acts on the end faces of the cylinders 13 and 14 through the opening 16 in the wall of 
the housing 1 and via the channels 17 in the cylinder 14 for the movable support 9 with 
the result that the expansion tool 12 is moved out of the recess 7 in the housing until this 
tool abuts against the wall of the blocking device 21. At the same time, the fixed 
expansion tools 10 and 1 1 abut against the blocking device wall, too. Then, the expansion 
tools roll down the inner surfaces of the shaped pipes to expand them until they are 
tightly pressed against the wall of the casing string 20. When the expander reaches the 
nontight zone 19 of the casing string 20 the washing fluid pressure is reduced to a 
minimum value, at which the radially movable expansion tool 12 will not move out of the 
housing 1, and the expansion of the shaped pipes is continued until the minimum 
diameter is formed by the two adjacent fixed expansion tools 1 0 and 1 1 and the movable 
expansion tool 12 is located in its initial, i.e., moved-out, position. In doing this, the 
threaded joints of the shaped pipes of the blocking device 21 are also expanded to the 
shaped pipe inner diameter obtained by expanding the shaped pipes in the nontight zone, 
the result being that the pressure on the wall of the casing string 20 in its nontight zone 19 
is minimized. 

When the expander leaves the previously nontight zone 19 of the casing string so that 
there is no danger of the casing string collapse within this zone any longer, the washing 
fluid pressure is increased again and the expansion of the blocking device is continued as 
described above. 

When the expansion process is over the drill string 3 is lifted out of the wall together with 
the expander. 



Claims: 

1 . An expander for expanding shaped-pipe blocking devices, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools and wherein the 
support mounting one of the expansion tools is installed in the corresponding recess in 
the housing so that it can be radially moved out of this recess. 

2. The device according to item 1 , wherein the radially movable support mounting the 
move-out expansion tool consists of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other, the larger-diameter cylinder being 
sealed relative to the wall of the housing 1 and a hydraulic chamber communicating with 
the central channel of the housing being formed by this cylinder and the walls of the 
recess in the housing. 
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